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(54) GALUUM NITRIDE-BASED COMPOUND SEMICONDUCTOR SUBSTRATE AND METHOD 
OF PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gallium nitride- 
based compound semiconductor substrate almost free 
from pits and excellent in surface flatness. 
SOLUTION: The number of pits and scratch lines on the 
surface of the gallium nitride-based compound 
semiconductor substrate can be reduced by using 
abrasive grains having very small grain diameters and 
polishing the surface of the gallium nitride-based 
compound semiconductor substrate while gradually 
lowering polishing speed. Further, the crystallinity of the 
surface of the gallium nitride-based compound 
semiconductor substrate can be improved while 
maintaining excellent surface flatness after polishing by 
removing a surface damage layer by etching the surface 
of the gallium nitride-based compound semiconductor 
substrate subjected to polishing with a low etching rate 
using RIE. 
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toi/itol::!*. 14® 0. 5 // mA<lfilT<D®*a*ffll^4 C 
i:A<a* Ll^o «lgA<0. 0 1 //mcfcy/h^l^® 

«t-cpsLfcii^(*. luSA^o. 0 1 um(Dm.^vmm 

[0059] ZZV. me (B) (DWeSSStOGa 
Naffia5«ffi<^tftl^ AFM ()I^rS;^^«S^) (CJ:oT 
i?<ffiLfcCO-e. ^(Df^m'S: (Si) l::jF-ro fflt^ 
fcGaNStelil 5mmft. MI59 5/im (5/WmW 
S) T'fcy. G a NS«CD**fccfei;ii/)^t)5mm<7)7K 
•I' > 2 O /i mCDjeH-C:^^'V>*-frfco 
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[0 0 6 1 3 Pffi<D«Sa. G a N»tt[aBCD;^^7^-V^ 
><D^aBJ$l*SKl 1 o4*/cmJJlT-Cfcofc. 

[006 2]-::^, e-v h<03i?*i*7.^7^ v5^^'r>J; 

/cm2)aT-CSE>ofc. OOOAW-tro 
If-;/ ha5SI*1 04<i/cm2ijlTT?fc-3fc„ 
[0 0 6 3] G a NSffi®rt<^lP-V^iilCOt^ 
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[0 0 6 5] ^ZV. $53Bl l-VSi&;-ft6<Dtft$Sa^^ 

[0 0 6 6] S®a)/^-y^7-9'5't7> KcDCaCKD:*: 

$L>GaNSt5 (04 (A) i:|^l|U'<;K0affi^tO 
*2ft*fi»U/=. ^-LT. iKgj!i<0. Su 

Sil® A'-?-tL-Ptl. 12f/m/h. 3// m/ h i: JjC ■5 J: 3 
lc«fgLfc<t;i?>. fr#l*1 8 0^j-^5ffSLfclct,ANAN 
*5ii-r. S®!R8gl*El5 (B) Oly^MZtiz^^tzo 

ic. c:(D**W0Lig|i+rt0 6 (A) U'<;kd^s14 

[0 0 6 7] ^fc. if4gA< 1 u'm^X±omnxmm^JS. 
$3 JUm/hlc^£MLfc*•&lc-^t^Tl*, Pgroj^tt-fS 

A<»tML<fL^ (05 (A) U'<iU) Ct(*«i^LrC> 

[0 0 6 8] m.m^ i ro^f&g^ 

^'*lcMt)L, WSjSS* 1 2|/m/h*^P>3«m/h 

P^^tTofc$SS, 01 (A) |C:^-r<t:5lC9 O^^Pb^T- 

0 6 (B) ^/<;^cD2pa^fS®^^#•5c^:A<■e^fc. 

[0 0 6 9] ccr*, tibUimm^fsim.s(S(Dtz«b\z 

I*. 01 (B) (Z<75ii^l*$^1 O»FBl059f®B*WS 
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[0 0 7 3] <3ul-. WBilS$^^(-il<-t-'5efB:^;i 

[0 0 7 4] fIae(D*W®S«[$4tti?flSL, SSO. 

jIS$-Btlie4*A(75G a NS+SlC-Dfr'S-'!? 1 ZUmy 
h, 6iUm/h, 3jum/h, 1 // m/ h <!: Lfco "t L 

■€-*L-f*i(7)«DS8(oef®jiS£6o$jAMtr 1 ^/m/ 

[0 0 7 5] -€-(D$gS, gfSMIC06 (B) a)\y^)V^ 

•T?¥S<b$*i-5*r'<DW®3!S$i*s in^rowigiSSJii^jS 

L'»^.<DA'>i3lll(C 1 2 M 3)l/m, 2. 5 m 

ttfofco Ctttt, tOW(7)5ftBiISA<1 iUm/hfc't, 
ai$A<2. 5 /imroWBffltT-^Sttro-r Ctlfca®A< 

G a N»^ga®ro/'^-y^'9"^'t7> K(7)DJ]i£bl*P-VfitA< 
l^^l-i^t'Jfii (1. 5i[/m) r-S)^A<, ^DWcDGaN 

|gat?^ffi1*tcD-r CixfcSffi * ^-5 c t -5 c: t 

K(73[Hfil*, :^^<rt2jLfmJilTT'^ 
iitzHi. efBiSSI*3/im/hJilT-C&-5ci:*<J:yM 

[0 0 7 6] (|IB6roftJ®3) a«Jiirm4efiE« 

J£ ^fflL^T)»Mfl?g^b:tf y 'l7A?^ib^!^¥«t*^li£:^ L, 

^-y-^T-fTi: L. affil«g;il=l*H VP Ej£$fflLV 

M^b:^'U'^A?S<b#!f53¥*<*^Ga NtLf-o i^-T^T-f 

X. 2 W m/h(;5PBi$S-e$*j6 jK mCDWB^SiSU 

[0 0 7 7] #131*. G a N5iS:g■r'5fc4'>C0SIS^•+^ 
■7T'1'7'<i: UfcA<, S i C. GaAs, ZnOlf^tttt 

[007 8] (||)56roftJHl4) 9f^lCj:-Dr¥fi^b$tt 
fcG a NttSI*, WBB^lri^aM/d: ^iV-vSSltTL^ 
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1 B-QJi'U^XfLtzG a NS^fii:^7l*l^i:^^:P^ 
(M%4 3 08.\ ^#4 4 0«>) -^feofco Sffi^^tt 

[0 0 8 3] m±CD$SaJ;y. We^lCR I ET'X-y^^ 
>-yLfcGa N»«fl)ilSS'tt(*. We«iia>GaN»«i: 

[0 0 8 4]?>J(C, pa^l-±iE<D<k3(-R I E-CX-v 
LfcG a N»ffii:, WS^ICR I E-CX-v^V^ 
LitfA^ofeG a N«ffi^*flSU. G a N»«±(C 

««i*Smffi)SS;4^fflL>rG a Nxe-S'^VY/U^^ 
J<}2 //mWUL-fco -eO^HSa. X-v^^^-t^'LtfA^o/iG 

a Nft«±(^>xtf5i^->v;uma®(*e;lL.lH!0(Dl^^ 

|C:*:#t^fiffi-efcofc03l->BtL. X«yf^>yLfcGaN 
»*R±(75Xtf^^vv;UMS®l*affi-e. /)>'DXe^'Jp 

xe$'^->-v;i'MJiS;:^^lcli!ii<j1fliJil±<Ss«i$*i.fc. ^ 
(C, X^7 5-y^=5'f >a5ffi3ffi$#«)fcxe5i4r->vyi'K 
Sffi¥iittro3iS(cffiLTI*, xtf^+->-v;uK/?Efiit 

[0 0 8 5] WB*I-R I E-ex-y^i/^LfeG 

[00 8 6] -tro^s i5t;^/^i¥<0G a NS*6**^^S 
miSfiSfi^Sl^Cl-b-V HL. G a Nssasog^tfeit 

1 o o o°c*t?»igLfc. P-MSfci*. Tkm^i 0% 



'"'Q 0%, TZy^—T^O. 5 s I m~5 s I m0>3i{fi 
■ei»~5»ffl«^ (tmm) -tO^. TMG (h 
'J p'^;U:^*y $20sccm« 7>^-7'^2s 
I m3itL^CA<b. GaNxe^>*vY;HS^6 0^i-FB^ 

[0 0 8 7] l*l±<DJ:5<CS»«Ii3a^lgJtLfcG a NXtf 
4i4^vv;uSt?l*. SftffliS^ L^CA^rsfcG a NXt'^f* 

I*. o%feiTi?i*a®ttfiSa>a#i*'&<- *^ 

9 0%IU±-C*liG a Nxe^=^'>-v;UBSa®©/^-i'^»'^ 

O. 5 s I mjy,Tf£i:xtf^(4F->-v;H8l«sa)S^tfeit 

[0 0 8 8] C(D<J:3I=. 5ffS^I::R I ET-x-v^V-y 
fRffliS^JP^s ■tcD±lcG a NXbf^#*>-v;uK*JiES 

[0089] " 

[XB^roaS] )JX±©cfe3l^, *^ISI-<t+Ltf. Dfliia) 
:fe#L>g<b:tf y OAj6^b^i}a¥«<*J: y 'S«>*«*. 

■e. a®¥iattA<S£*<fe y 4,:^i@i-ifi]± Lfc^<b**y "t? 

AISib^!fel4i3J<*J:y'B:i»S«i*f#*-t*^'C^*- * 

fc, fiiaaffirows^icR i ET^t^x-y^v-yu- h 

(c J: o T X <y 1/ -:f L ra® ^> - vB ^ l^^-^ * - <!: 

ly^)\,(Dl^S,^^^i>Zti}<V^^o $"5)1=. R I Et? 
X':/^>^/^(DflIaH»lSI::f^«iS^*D^. -tOilcG a 
N X t"5f =^ V A-yuSi^JiltS-r * C i: ir J: o ■T:^#^,4^fcS 

^ fit* $ 1* -6 w t A<-C ^ -5 . 
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